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Application of Polymer Slurry in Construction of Ultra-deep
Underground Diaphragm Wall
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Abstract: With the rapid development of urban rail transit engineering and underground space engineering, deep and large
foundation pits are continuously emerging. These types of foundations are mainly characterized by an increased excavation
depth and a large excavation area. The diaphragm wall is the main form of support for foundation pits in water-rich and
self-stabilized strata. The embedded depth of its enclosure is getting deeper and deeper with the appearance of deep and large
foundation pit. Based on the North Railway Station of Kunming Rail Transit Line 4, this paper describes the mechanism of
wall slurry action and discusses the function of a polymer slurry in controlling the stability of the groove wall during the
construction of a diaphragm wall using data from field tests. The diaphragm wall of the North Railway Station project has a
depth of nearly 70 m, with a thickness of 1.5 m. The results show that sodium polyacrylate mud exhibits a good wall
protection performance in the construction of a diaphragm wall similar to that constructed at the railway station. This has
important reference significance for the stability control of groove walls in the construction process of diaphragm walls.
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Fig. 1 The retaining structure and stratum of the North
Railway Station
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Fig. 2 Mechanism of mud wall protection
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Tab.1 Comparison of processes
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Tab.2 Mix proportions test data

1000 :125:6:4 23.42 1.05 50.80 1.08
1000 : 100 : 4 :2 20.15 1.04 26.81 1.06
1000:80:4:1 18.09 1.05 21.14 1.04
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Tab.3 New configuration mud indicator requirements
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Fig. 5 Trend of mud index change
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Tab.4 Circulating mud index requirements
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Fig. 6 Mud preparation process
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